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ABSTRACT 



A method of fitting connectors includes a step of inserting a 
first connector into a mounting hole of a joint body from one 
side of the mounting boles in order to temporarily retain the 
first connector in the mounting bole, a step of inserting a 
second connector into the mounting hole from the other side 
of the joint body in order to release the condition in that the 
first connector has been retained in the mounting hole 
simultaneously with fitting both connectors to each other, 
and a step of inserting the second connector into the mount- 
ing bole further so that the second connector is primarily 
fixed in the mounting hole. 

9 Claims, 19 Drawing Sheets 




09/03/2004 16:02 207-862-4681 



FASSE PATENT ATTYS 



PAGE 29/67 



U.S. Patent 



Aug- 1, 2000 Sheet 2 of 19 

C7* 



6,095,855 



id 





09/03/2004 16:02 207-862-4681 

U.S. Patent Aug. 1,2000 



FASSE PATENT ATTYS 

Sheet 4 of 19 




09/03/2004 16:02 207-862-4681 

U.S. Patent Aug. 1,2000 



FASSE PATENT ATTYS PAGE 32/67 

Sheet 5 of 19 6,095,855 




09/03/2004 16:02 207-862-4681 



FASSE PATENT ATTYS 



PAGE 33/67 



U.S. Patent Aug. 1, 2000 sheet 6 of 19 6,095,855 

FIG. 6 A 




09/03/2004 16:02 207-862-4681 



FASSE PATENT ATTYS 



PAGE 34/67 




09/03/2004 16:02 207-862-4S81 

U.S. Patent Aug. 1, 2000 



FASSE PATENT ATTYS PAGE 35/67 

Sheet 8 of 19 6,095,855 




09/03/2004 16:02 207-862-4681 

U.S. Patent Aug. 1,2000 



FASSE PATENT ATTYS 

Sheet 9 of 19 



6,095,855 



PAGE 36/67 



FIG. 9 




09/03/2004 16:02 207-852-4681 



FASSE PATENT ATTYS 



PAGE 37/67 



U.S. Patent 



Aug. 1, 2000 Sheet 10 of 19 



6,095,855 



LTI 
LTU 



in 



•LPl 




CNJ 



09/03/2004 16:02 207-862-4681 . FASSE PATENT ATTYS PAGE 39/67 

U.S. Patent Aug. 1,2000 sheet 12 of 19 6,095,855 

FIG. 12 



151 

/ 




/ 
221 



09/03/2004 16:02 207-862-4681 



FASSE PATENT ATTYS 



PAGE 40/67 




09/03/2004 16:02 207-862-4681 



FASSE PATENT ATTYS 



PAGE 41/67 




09/03/2084 16:02 207-862-4681 



FASSE PATENT ATTYS 



PAGE 42/67 



U.S. Patent Aug. 1, 2000 sheet 15 of 19 6,095,855 

FIG. 15 
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METHOD OF FITTING CONNECTORS AND side of the door frame 9 and what is on the side of the door 

THE CONNECTORS FOR USE IN THE trim 1 and besides these circuits become readily connect- 

METHOD able. 

BACKGROUND OF THE INVENTION lu addition, a rubber gromrriei is mounted on a panel as a 

A t , f 5 mount-on-panel type connector of the sort described above 

1. Field of the invention and this grommct is brought into intimate contact with the 

pjs invcnnoD relates to a inethod of fitting ™»» panel so that it has a waterpxoof sealing function as disclosed 

and the connectors for use in *V* eth ^ f ^ fn Unexamined Japanese Patent Plication No. Hei. 

Uimng whether ihc .amnc on> J^«g&S ^ 330019 ' ™» connector wiU subsequently be described 

^completely fitted to each <^«. The w^S! 10 with reference to FIG. 21, which is an exploded perspective 

based on Japanese Patent Application Nos. Hei. 9-185i>a9 . * . ' . ^ r . 

Set 9-236014 which ^incorporated teccin by refer- ™w of a conventional waterproof connector. 

eocc A waterproof connector 31 in this example comprises an 

2 Description of the Related Art ^ ide connector 37 mounted from the inside with respect to 

AwSTmounWanel type connector is stich that- 15 » Pf* 3 ? whicb has \ fT^ 8 -^ H £ 

maUn^loonector isfttted into the other connector stained 15 pamuon ^ envl romiient mto ^e msid* and the ou^. and 

Z\ through-hole of a vehicle body. A connector of the son an outs.de coonerfor 39 mounted torn the outside The 

disced £ for cample. Unexamined Japanese Patent m ^ ^nnector 39 comprises a connector housing 41 for 

SSL No Hei. 5-91628 win be descried with refer- *«ommod*ung termmal metatfithngs (not shown) 

ence to FIGS. ^X^toLl^Z^- * S£^^~^X2Z}££ 

guyyviH^ „ ft to one side, and a grommet cover 45 tor covering tnc 

ccrspecuve view of a coi^ctor supjorua^ sttucm .on ^ preS-holding tbc peripheral edge of the 

tomestde-Aoonnector S on a ^^J*™*?*™™ 25 43 (ow * d ^ paTO f 35 . ana outside 

^ ^ ° ,L ^f , Z?JZS Aoair of U^»cd comteotore 37, 39 are coupled to each other by tighdy 
bemg w^d to the srfc of itoottnm l. A pau of U-*b .aped ^ ^ ' ftom the side of the 

^cS^?S^K^^iE ^oresaia gromme, clver45 into tt inside condor 37. 

door trim 1 in such a manner that the open sides of the J0 *n the case of the waterproof connector 31 thus 

connector supports 7 face each other. A rubber ring 11 is constructed, the grommet 43 is put on the connector housing 

mounted on the connector 5 on the trim side. The connector 41 while retaining projections 51, 53 ot covers 415, 41c for 

5 on the trim side is press-fitted in between the pair of covering a base body 41a are being inserted into the 

connector supports 7 in such a state that projections 13 through-hole 49 of the grommct 43, and the leading end 

projecting from the outer surface of the connector 5 are 3S sides of the respective retaining Pactions 51, 53 are 

retained in engaging holes 15 bored in the rubber ring U in projected out of the through-bole 49. Sxibs^uenUy. the 

a manner free from slipping off. The connector 5 on the trim grommct cover 45 is put on the grommet 43. While the 

side is so postured that it is allowed to slightly move grommet cover 45 is being slid along the surface without the 

vertically and horizontally and held witbin a plane pcrpen- retaining projections 51, 53 and moved to a proper fil-in 

dicularly iniersccting the direction of the door frame 9 ^ position with respect to the grommet 43 the mounting of the 

because of the elastic deformation of the rubber ring 11. grommct 43 is completed in a state in which the grommet 43 

On the other hand, a connector^upporting recessed por- « **pt in intimate contact with the panel 35. 

lion 17 is provided on the side of the door frame 9 facing the In the conventional connector shown in FIGS, 18, 19 and 

connector 5 on tbe trim side. Further, a connector 21 on the 20, however, since it has been arranged that the connector 5 

frame side is provided in an end portion benching off the 4S on the trim side and tbe connector 21 on the frame side arc 

micVportion of a harness 19 on the frame side wired to the indirectly positioned and fined to each other by incorporate 

side of the door frame 9. The connector 21 on the frame side ing the door trim 1 into the door frame 9. the problem is that 

is fitted into the connector-supporting recessed portion 17 tbe (incompletely and completely) fitted condition of both 

and mounted therein in such a slate that flexible retaining connectors 5 t 21 remains hardly easily connrroable. 

protrusions 23 provided on tbe outer side surfaces of the 50 In the conventional connector shown in FIG. 21, since the 

connector 21 on the frame side have been retained in fit- in portions of the inside and outside connectors 37, 39 are 

retaining holes 25 provided in the inner peripheral surface of hidden by the grommet 43, the fit-in work becomes difficult 

the connector-supporting recessed portion 17, respectively. 10 do. Further, since tbe base body 41a and ihe pair of covers 

The connector 21 on the frame side in this case is so postured 41fc, 41c for covering the rear surface side of the base body 

and held that it is allowed to slightly move in one direction 5S 4La arc used for fanning the outside connector 39 and since 

because of the flexibility of the retaining protrusions 23, the grommct cover 45 for press-fitting and holding the 

When the door trim 1 with the harness 3 thus wired is grommet 43 is required, the problem is that the number of 

incorporated into the door frame 9 with the harness ID on the parts lends to increase and this results in lowering fitting 

frame side thus wired as shown in FIG- IS, tbe connector 5 workability. 

%ZT&4S?^ZwttZ^ 60 SUMMARY OF 'IHE INVENTION 
5, 21 from each other at this time is absorbed by the freedom With the foregoing in view, it is an object of the present 
of the rubber ring 11 and the retaining protrusions 23, invention to provide a meth odoE fitting conncc tors by which 
whereby both connectors are precisely connected to each their fitted condition is made readily confirm able, and con- 
other. 65 nectors for use in this method; and another object of the 
The aforesaid method is effective when there exists the present invention is to provide a method of fitting connectors 
necessity of connecting circuits for electric equipment on the by which confirmation of their fitted condition, fitting work 
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and waterproof treatment are readily made and connectors 
for use in this method. 

hx order to accomplish the above objects, according; io the 
first aspect of the present invention, there is provided a 
method of fitting connectors comprising the steps of: 
providing a first connector, a second connector fittable 
into the first connector and a joint body having a 
mounting bole; 
inserting the first connector into the mounting hole from 

one side face of the joint body; 
temporarily retaining the first connector in the mounting 
hole; 

inserting the second connector into the first connector 

from the other side face of the joint body; 
releasing the temporary retaining condition of the first 
connector in the mounting hole simultaneously with 
fitting the first and second connectors to each other; and 
inserting the second connector into the mounting hole so 
that the second connector is primarily retained in the 
mounting bole. 
According to the second aspect of the present invention, 
in the method of fitting connectors of the first aspect, the 
joint body has a connector fixing arm formed adjacent to the 
mounting hole, wherein, 

in the step of temporarily retaining, the first connector is 
retained in the mounting hole by the connector fixing 
aim, and the method further comprises the step of : 
subjecting the connector fixing arm to elastic deforma- 
tion by an inserting force of the second connector so 
that the first connector is released from being tem- 
porarily retained in the mounting bole. 
According to the third aspect of the present invention, in 
the method of fitting connectors of the first aspect, the first 
connector has a temporarily fixing piece which can be 
folded, wherein, 
in (he step of temporarily retaining, the first connector is 
retained in the mounting hole with the temporarily 
fixing piece, and the method further comprises the step 
o£ 

folding the temporarily firing piece by an inserting 
force of the second connector so that the first con- 
nector is released from being temporarily retained in 
the mounting hole. 
According to the fourth aspect of the present invention, in 
the method of fitting connectors of the first aspect, the first 
connector includes an elastic arm having a semi-locking 
projection, wherein, 

in we step of temporarily retaining, the first connector is 
retained in the mounting hole with the semi-lockinfi 
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According to the sixth aspect of the present invention, 
there is provided a connector which comprises: 
a first connector; 

a joint body including a mounting hole into which the first 

connector is insertable; 
a temporarily retaining mechanism with which the first 

connector is temporarily retained in the mounting hole 

when the first connector is inserted into the mounting 

hole; 

a second connector finable into the first connector, and 
adaptable to release the first connector from being 
temporarily retained in the mounting hole by an insert- 
ing force deriving from fitting of the first and second 
connectors when the second connector is fitted into the 
first connector; and 
a primarily retaining mechanism with which the second 
connector is primarily retained in the mounting hole. 
According to the seventh aspect of the present invention, 
in the connector of the sixth aspect of the present invention, 
the temporarily retaining mechanism comprises: 

a connector fixing arm projecting toward a center of the 
mounting hole, the connector fixing arm being 
formed in an edge portion of the mounting hole; and 
an engaging hole formed in the first connector, the 
engaging hole being releasably engaged with the 
connector fixing arm; 
the primarily retaining mechanism comprises: 

a connector fixing bole formed in the second connector, 
the connector fixing bole being engaged with the 
connector fixing arm. 
According to the cigb th aspect of the present invention, in 
the connector of the sixth aspect of the present invention, 
the temporarily retaining mechanism comprises: 

a first protrusion protruding from an outer surface of 

the first connector; and 
a temporarily fixing piece provided on the outer surface 
of the first connector, the temporarily fixing piece 
having a flexibility and clamping an edge portion of 
the mounting hole in cooperation witb the first 
protrusion; 

the primarily retaining mechanism comprises: 

a second protrusion protruding from an outer surface of 

the second connector; and 
a primarily fixing piece provided on the outer surface of 
the second connector, die primarily fixing piece 
having a flexibility and clamping the edge portion of 
the mounting hole in cooperation with the second 
protrusion. 

According to the ninth aspect of the present invention, the 



projection of the clastic arm, and the method further so connector of the sixth aspect of the present invention, 

* - mm mm, t i ■ - - - - — . 1 mmm ? mwm mmm ^hAAkoifc H 11 1 I — till, 1 ! C*S> O ■ 



comprises the steps of: 

pressing the semi-locking projection to tbe mounting 
hole by forcing the clastic arm to expand in accor- 
dance with an inserting force of the second connec- 
tor; and 

removing the semi-locking projection from the mount- 
ing hole by the inserting force of the second con- 
nector so that the first connector is released from 
being temporarily retained in the mounting hole. 
According to the fifth aspect of the present mvention, in 
the method of fitting connectors of the fourth aspect, tbe step 
of providing comprising a step of providing agromroel fitted 
to an outer periphery of the second connector, and the 
method further comprises the step of: 
fitting the grommct into the mounting hole so as to fix the 
second coonector in the joint body after the step of 
removing* 



55 



60 



65 



the temporarily retaining mechanism comprises: 

an elastic arm protruding from an outer surface of tbe 

first connector; 
a serai-locking projection formed on an outer surface of 

the elastic arm; and 
an auxiliary arm protruding from tbe outer surface of 
the first connector, the auxiliary arm having a flex- 
ibility and clamping an edge portion of the mounting 
hole in cooperation with the semi-lc^kmgprojcctioo; 
the primarily retaining mechanism comprises: 
a protrusion protruding from an outer surface of the 

second connector; and 
a primarily fixing piece provided on the outer surface of 
the second connector, the primarily fixing piece 
having a flexibility and clamping the edge portion of 
the mounting hole in cooperation with the protru- 
sion. 



09/03/2004 16:02 207-862-4681 



FASSE PATENT ATTYS 



PAGE 49/67 



6,095,855 

5 <S 

According to the tenth aspect of the present invention, in Then the first connector is provided with the engaging 
the connector of the ninth aspect of the present invention, the hole and the second connector is provided with the connec- 
. primarily retaining mechanism includes a grommet fitted on tor fixing hole and further the connector fixing arms engag- 
an outer periphery of the second connector, the grommet ing with both holes arc provided tor the mounting hole; thus, 
having a peripheral groove formed in an outer periphery 5 the first connector in the temporarily retained condition is 
thereof the peripheral groove engaged with the mounting held by the joint body; the first connector is dropped in the 
nolc ' fined condition; further, the second connector is fixed in the 

According to the eleventh aspect of the present invention, joint body, 
in the connector of the sixth aspect of the present invention, Further, the temporarily retained strength is increased 
the temporarily retaining mechanism comprises: 10 when both connectors are fitted to each other by providing 

elasticarmsprotmdingfrom an outer surface of the first a structure in which the temporary fixing pieces are pro- 
connector; and VLdod for ^ <»uncctor and the temporarily fixing 

a pair of scmi-lockittg projections capable of respec- pi? ces expanded in an inverted V shape is retained in the 
lively encaging with front and rear edge sides of the joint body. 

mounting hole! the semi-locking projections being , Further, the semi-locking projections are provided for the 
respectively formed in outer surfaces of the elastic 15 clastic arms and removed from the mounting bole by sub- 
ani J s jeeting the elastic arms to clastic deformation by w lnsert- 

Accordidg to the twelfth aspect of the present invention. ing force of the second connector, so that a feeling of 
in the connector of the eleventh aspect of the present clicking is produced when the first connector and the second 
invention, the elastic arms are provided op the respective connector are fitted to each other 

outer surfaces of the first connector facing edge portions of 20 Further the ^mmet provided fcr the second connector is 
the mounting hdle. **d ** * e P™anly retaining mechanism foe fixing the 

According to the thirteenth aspect of the present second connector in the joint body so as to seal up the gap 
invention, in the connector of the twelfth aspect of the between the mounting hole and the connector in the water- 
present invention, J* 00 * &snioa wiihout using a waterproof member for the 
the primarily retaining mechanism comprises: 25 &r ^ 1 connector, 
at ^7pa^ of SLic retaining pieces formed on an ^ the connector according to the presen t mventjon, the 
™~ p tV \\ iwu, «*«mv1 mnnmnr temporarily retaining mechanism comprises the clastic arms 
outer periphery of a body of the ^diog &om the outer surface of the first connector, and 
tipsot the elastic retamingpxeces " "™ Sie pair of semiring projections capable of respectively 
direction of the second connector, the j ^ engaging with the &ont and rear edge sides of the mounting 
ing pieces being equipped with rctammg projecnorts 30 h 2c famed in the outer suifecc of each elastic arm to ensure 
capable of engaging with one side of an edge portion ^ toc temp0nray stained condition is firmly locked, 
of the mounting hole; and The fl^t connector is so structured that the elastic arms 
a grommet fitted to a back end of the outer periphery of arc p^ded on the whole outer surface feeing the edge 
the body, the grommet being equipped with an portion of the mounting bole to ensure tbat the temporarily 
engaging portion capable of engaging with me other 35 retained condition is firmly locked and that centering is 
side of the edge portion of the mounting hole, attainable. 

wherein In the connector according to the present invention* the 

the ietaining projections and the engaging portion clamp primarily retaining mechanism comprises at least the pair of 
the edge portion of the rnounting hole. elastic retaining pieces formed on the outer periphery of the 

In the method of fining connectors, the first connector 4a body of the second connector, the tips of the elastic retaining 
drops from the joint body simultaneously when the first pieces extending in the rear direction of the second 
connector and the second connector arc fitted to each other connector, the elastic retaining pieces being equipped with 
and it can be utilized to confirm the fitted condition of both the retaining projections capable of engaging with one side 
connectors whether or not the first connector has thus of the edge portion of the mounting hole, and the grommet 
dropped therefrom 45 which is fitted to the rear end of the outer periphery of the 

Moreover, the feeling of clicking produced then makes it body thereof and equipped with the engaging portion 
surer to coiifirm the fitted condition of both connectors. In capable of engaging with the other side of the edge portion 
addition, the temporarily retaining strength of the first con- of toe mounting hole, the retaining projections and the 
nector is increased before the first connector is fitted in by engaging portion being used for clamping the edge portion 
expanding the elastic arms and pressing the semi-locking so of the mounting hole, whereby the gap between the mount- 
projections into the mounting hole when the second con- ing bole and the connector is scaled up in the waterproof 
nector is inserted. fashion without using the waterproof member for the first 

When the grommet is mounted on the outer periphery of connector and moreover the primarily retaining mechanism 
the second connector, further, a series of operations in the becomes easily releasablc without bending the elastic retain- 
direction in which the second connector is inserted results in 55 ing pieces, 

fixing the second connector in the joint body via tbe grom- According lo the fourteenth aspect of the present 
met in a waterproof fashion, so that the fitting work and invention, in the connector of the sixth aspect of the present 
waterproof treatment are facilitated. invention, 

In the connector according to the present invention, the the temporarily retaining mechanism comprises: 
first connector is temporarily retained by the temporarily <w elastic arms protruding from an outer surface of the first 
retaining mechanism which is made releasablc by the insert- connector, and having a flexibility; and 

ing force of the second connector and after the second wings coupled to side surfaces of the elastic arms, the 

connector is completely fitted into the first connector in the wings being extended to make tbe first connector 

temporarily retained condition, the second connector is retainable in the mounting hole, and the wings bav- 

further inserted, whereby the temporarily retained condition 65 ing mdudng tilted surfaces which extend toward 

of the first connector is released and the second connector is positions further than leading ends of the clastic 

subsequently and primarily retained in the joint body arms, 
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the second connector includes a wing accommodating DETAILED DESCRIPTION OF THE 

portion into which the wings arc insertable while being PREFERRED EMBODIMENTS 

bent, wherein A detailed description will subsequently be given of a 

the wings arc inserted into the wing accommodating method of fitting connectors and connectors for use in the 

portion while being bent before the first connector and * method with reference to FIGS. 1 through 17. 

the second connector are completely fitted to eacb^ Fir* Embodiment 

ot3ier FIG. 1 is an exploded perspective view of a first embodi- 

Wth the arrangement described above, since each wing ^cnt of the present invention; and FIGS. 2A, 2B and 2C, 

demonstrates the function of guiding the operation of insert- diagrams lUustrahng a procedure for fitting connectors to 

ing the second connector when the second connector is «J f *ch according to the first embodiment of the present 

inserted, the insertion of the second connector in an inclined invention. 

direction is preventable to ensure that both members are A rectangular mooting hole 63 is bored in a joint body 

fitted and reused to each other. 61 * a vchlct P^ 1 or mc ^ rf . cocm 1 eclor ^ 

arms 65 serving as temporarily and primarily retaining 

BRIEF DESCRIPTION OF THE DRAWINGS ,15 mechanism are each projected from the parallel two sides of 

the mounting bole 63 toward the center of the hole. The 

FIG. 1 is an exploded perspective view of a first ernbodi- connector fcring aims 65 are flexible, each having the 

menl of the present invention; leading end bent into a V-shape, and can be subjected to 

FIGS. 2A, 2B and 2C are diagrams illustrating a proce- clastic deformation with respect to the two sides of the joint 
dure for fitting connectors to each other according to the first 20 

embodiment of the present invention; A protrusion 71 is protruded from the upper and lower 

FIG. 3 is an exploded perspective view of a second rear surfaces of the housing 69 of a first connector 67 of a 

embodiment of the present invention; female connector which is mounted witb a female terminal, 

FIGS 4A, 4B and 4C are diagrams illustrating a proce- fur example. Further, engaging holes 73 serving as a tem- 

dure for fitting connectors to each other according to the 25 porarily retaining mechanism, with which the connector 

second embodiment of the present invention; fi^ig arms 65 engage are provided in the upper and lower 

_ ... c ... , front surfaces of the housing 69 Consequently, the first 

FIG 5 fc an exploded perspective view of a Imrd embody mapg ff ^ ^ ^ ^ hole ^ 

ment of the present invention; via ^ fixing arms 65 by inserting the leading end 

FIGS. 6A and 6B are sectional views of a second con- 3Q skJe of me hous |Qg $q ^ tn e mounting hole 63 because the 

nector and a first connector, respecrively; elastically deformed connector fixing arms 65 engage with 

FIGS. 7 A, 7B, 7C and 70 are diagrams uUustraling a mc IC5p cctive engaging holes 73. 

procedure for fitting connectors to each other according to a protrusion 79 is protruded from the upper and lower 

the third embodiment of the present invent ion; rear surfaces of the housing 77 of a second connector 75 as 

FIG- 8 is an exploded perspective view of a fourth 3S a male connector which k mounted with a male terminal, for 

embodiment of the present invention; example. The leading end of the housing 77 of the second 

FIG. 9 is a sectional view of a second connector; connector 75 is formed into a hood portion «. for accom- 

. ^ rj- ,„ „ tM . : „„ modatine the leading end of the first connector 67- The outer 

FIGS 10A. 10B, 10C ^^^^^^ shape of the hood portion SI is formed smaller than the 

apioceduroforfim^^ roosting hole 63. Connector fixing holes S3 serving as a 

the founh embodiment of the present invenhon; « ^ariljretaiomg o^^Ledktei^Hid 

HG. U ts an exploded perspective view of a fifth embodi- 0 f the hood portion 81, so thai the connector 

ment of the present invention; fixing holes S3 engage with the respective connector fixing 

FIG, 12 is a sectional view of the connectors shown in amis 55 

FIG. U; 45 A description will subsequently be given of a method of 

FIG. 13 is an exploded perspective view of a sixth fining connectors according to this embodiment of the 

embodiment of the present invention; present invention. 

FIGS- 14A, 14B, 14C and 14D are diagrams illustrating As shown in FIG. 2, the leading end of the housing 69 of 

a procedure for fitting connectors to each other accordinc, to the first connector 67 is inserted into the joint body 61 to 

the sixth embodiment of the present invention; so hold the first connector 67 in the joint body 61 in the 

WG 15 is a sectional view of modified connectors accord- temporarily retained condition by engaging the connector 

ing to the sixth embodiment of the present invention; fixing arms 65 with the respective engaging holes 73. The 

FIG. 16 is an exploded perspective view of a seventh first connector 67 causes the connector fixing arms 65 to 

embodiment of present foveuton; ^fiT^ resp^nveenga^ng boles 73 ^and prevents 

tratmg a procedure for fitting connec tors to each otter Sub ^ vcm]y , ^ second connector 75 is inserted from a 
according to the seventh embodiment of the present mven- ^ £ ^ g[dc &Qm whJch tQe fifSt ^xmvxot 67 

non * , lias been inserted in order to insert the leading end of the first 

FIG. 18 is an exploded perspective view illusttaUve of a 6Q ^^^^ 67 mt0 ^ bood portioD 81 ^ second con- 
conventional wiring method; nector 75. At this time, the first connector 67 maintains the 

FIG. 19 is an exploded perspective view of a conventional condition in which it is held by the connector fixing arms 65 

connector supporting structure on a trim side; and when the second connector 75 is primarily inserted, the 

FIG. 20 is an exploded perspective view of the conven- first connector 67 and the second connector 75 are com- 

tional connector supporting soructuie on a frame side; and 6 s pletely fitted to each other. 

FIG. 21 is an exploded perspective view of a conventional ( When the second connector 75 is press-fitted in the 

waterproof connector. inserting direction in that state, the leading end of tbe hood 
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portion 81 of the second corrector 75 is brought into contact example, and the external shape of the protrusion 105 is set 
with the connector fixing arms 65, which is then deformed, greater than the size of the mounting hole 63. The leading 
whereby the connector fixing arms 65 is released from end of the housing 103 of the second connector 101 as 
engaging with the first connector 67. *tp a hood portion 107 for^ornmodanng the 

Farther, the first connector 67 is made to drop fiom the 5 ^adiofc end of the first connector 9L The external shape of 
joint hSy 61 by press-fitting the second couiiector 75. Then the hood portion M7 is set smaller than ^e s«c of the 

J t! iZl iflr > *e ^nr«rr^ vwh tv,p ^-n/vnnr mounUflg hole 63. A pair of primarily fixing pieces JJJL 

the connector fixing arms 65 engage wnh the <»^caor ^ primarily retaining mechanism are each pro- 

fixing holes Sf P^dedm the outer Finery ofthehood ^ ^ ^ P J, ^ ^ sur&ccs of ^ 
pomon 81 of the secondjonncctor 75, and the second ^ ^ ^ a «£ mer ^ chc ba5c cnd of each primarily 
connector 75 is fixed in tbc joint body 61. Since the first 10 . m fe madc integral with the bousing 103 and 

connector 67 dropped from the joint body 61 » kept fitting mat its j^^g cnd £3 opened toward the rear side of the 
in the second connector 75, it remains indirectly fixed in the housing 103, The primarily fixing pieces 111 normally 
joint body 61 via the second connector 75. The connector maintain a V-shaped open condition and when they arc 
fixing arms 65 engage with the connector fixing holes 83 of pressed from the vertical direction, they are closed in 
the second cod nectar 75, and the protrusion 70 in the rear of is parallel to the upper and lower surfaces of the housing 103. 
the housing 77 is brought into contact with the connector a method of fitting connectors according to this embodi- 
fixmg amis 65 to ensure chat it is fixed menl of the present invention will subsequently be 

In this method of fitting connectors, it is Jacilitated to described, 
confirm the fitted condition of both connectors since the first When the leading end portion of the first connector 91 is 
connector 67 drops from the joint body 61 simultaneously 20 inserted into the mounting hole 63 as shown in FIG. 4 P the 
when the first connector 67 is fitted into the second connec- temporarily fixing pieces 97 are opened on the opposite side 
tor 75, of the joint body 61, whereby the first connector 91 is 

In this connector, the provision of the engaging holes 73 temporarily retained in chc joint body 61 since the edge 
m the first connector 67, that of the connector fixing holes portion of the mounting hole 63 is clamped between the 
83 in the second connector 75 and that of the connector 25 temporarily fixing pieces 97 and the protrusion 95. 
fixing arms 65 engaging with both holes 73, 83 in the Then the second connector 101 is inserted from a side 
mounting hole 63 make it possible holding the first connec- opposite to the side from which the first connector 91 has 
tor 67 in the joint body 61 in the temporarily retained been inserted and the leading end of the first connector 91 is 
condition, causing the first connector 67 to drop from the inserted into the hood portion 107 of the second connector 
joint body 61 and further fixing the second connector 75 in 30 101. Since the temporarily fixing pieces 97 are kept engag- 
thc joint body 61. the mounting hole 63 at this time, the first connector 

Second Embodiment 91 is prevented from dropping from the mounting hole 63 

A description wiU subsequently be given of a second but completed fitted in the second connector 101. 
embodiment of the present invention with reference to Simultaneously when both connectors are fitted to each 
FIGS. 3 and 4. FIG. 3 is an exploded perspective view of the 35 other, the temporarily fixing pieces 97 of the first connector 
second embodiment of the present invention; FIGS. 4A, 4B 91 are inserted into the hood portion 107 of the second 
and 4C 7 diagrams ilrustraling a procedure for fitting connec- connector 101 before being folded up, so that they arc 
tors to each other according to the second embodiment of the released from engaging with the mounting bole 63. When 
present invention, ihc second connector 101 is inserted further in this state, the 

The rectangular mounting hole 63 is bored in the joint 40 first connector 91 is consequently dropped from the joint 
body 61. A protrusion 95 serving as a temporarily retaining body 61. 

mechanism is protruded from the upper and lower rear When the second connector 101 is inserted further, the 
surfaces of the housing 93 of a first connector 91 as a female primarily fixing pieces 111 of the second connector 101 are 
connector which is mounted with a female terminal, for opened after being passed through the mounting hole 63 and 
example, and the external shape of the protrusion 95 is set 45 fixed in the joint body 61 as the edge portion of the mounting 
greater than the size of the mounting hole 63. Further, a pair bole 63 is clamped between the primarily fixing pieces HI 
of temporarily fixing pieces 97 serving as a temporarily and the protrusion 105. Since the first connector 91 thus 
retaining mechanism are each provided on the upper and dropped is kept fitting into the second connector 101, it is 
lower front surfaces of the housing 93 in such a manner that indirectly fixed in the joint body 61 via the second connector 
the base end of each temporarily fixing piece 97 is made so 101. 

integral with the housing 93 and that its leading end is In this method of fining connectors, it is facilitated to 
opened toward the rear side of the housing 93. The tempo- confirm the fitted condition of both connectors since the first 
rarily fixing pieces 97 normally maintain a V-shaped open connector 91 drops from the joint body 61 simultaneously 
condition and when they are pressed from the vertical when the first connector 91 is fitted into the second connec- 
dhccubn, they arc closed in parallel to tbc upper and lower 55 lor 101, 

surfaces of the housing 93. When the leading end side of the Tn this connector, moreover, the temporarily fixing pieces 
housing 93 of the first connector 91 is inserted into the 97 are provided for the first connector 91, and those opened 
mounting hole 63, tbc temporarily fixing pieces 97 that have in the V-shapc are retained in the joint body 61 so that the 
been closed while passed through the mounting hole 63 are first connector 91 is fitted into the second connector 101. 
opened again on the opposite side of the joint body 61, tiO Therefore, the temporarily retaining strength at the time of 
which is clamped between the leading ends of tbc tempo- fitting connectors can be made greater than that in the 
rarily fixing pieces 97 and the protrusion 95„ whereby the aforesaid first and second embodiments of the present inven- 
first connector 91 is mounted in the joint body 61. tion to ensure that the second connector 101 is fitted into the 

A protrusion 105 serving as a primarily retaining mecha- first connector 91. 
nism is protruded from the upper and lower rear surfaces of 65 Third Embodiment 

the housing 103 of a second connector 101 as a male A description will subsequently be given of a third 

connector which is mounted with a male terminal, for embodiment of the present invention with reference to 
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FIGS. 5, 6 and 7. FIG. 5 is an exploded perspective view of 129 are brought into contact with the front side of the 

a third embodiment of the present invention; FIGS. 6B and mounting hole 63, whereby the first connector 121 is tem- 

6 A, sectional views of a first connector and a second porarily retained in the joint body 61. 

connector- and FIGS. 7A, 7B, 7C and 7D, diagrams iflus- Subsequently, the clastic aims 125 run onto the linking 

truting a procedure for Oiling connectors lo each other 5 projections 141 of the second connector 133 when the 

according to the third embodiment of the present invention, second connector 133 is inserted from a side opposite to the 

The rectangular mo anting bole 63 is bored in the joint side from which the first connector 121 has been inserted 

body 61. Elastic arms 125 serving as a temporarily retaining and the elastic arms 125 arc forced to expand. Consequently, 

mechanism axe each provided on the upper and lower rear the semi-locking projections 127 of the first connector 121 

surfaces of the housing 123 of a first connector 121 in such id arc pressed against the inner periphery of the mounting hole 

a manner that the base end of each elastic arm 125 is made 65 to ensure that the first connector 121 is solidly fixed in the 

integral with the housing 123 and that Us leading end side as mounting hole 63 further. 

a free end is protruded toward the front of the housing 123. When the second connector 133 is inserted further in that 
A temporarily retaining mechanism (semi-locking state, the leading end of the first connector 121 is accom- 
projection) 127 projecting in the form of a chevron is is rnodated in the bood portion 139 of the second connector 
provided on the outer surface of each clastic arm 125 and 133, and the fitting operation is completed. Hie projected 
temporarily retained in the mounting hole 63 so that it can linking locks 131 of the elastic arms 12S run over the linking 
be inserted into and separated Irom the mounting hole 63. projections 141 simultaneously when the fitting operation is 
Further, auxiliary arms 129 serving as a temporarily retain- completed and the projected linking Jocks 131 engage with 
ing mechanism are each provided on the left and right rear 20 the Unking projections 141, so that the fitted condition of the 
side surfaces of the housing 123 in such a manner that the first connector 121 and the second connector 133 is locked, 
base end of each auxiliary arm 129 is made integral with the When the second connector 133 is press-fined further in 
housing 123 and that its leading end is projected toward the the direction in which it is inserted simultaneously with the 
front of the housing 123, A contact surface 129a which is deformation of the elastic arms 125 inward, the semi- 
brought into contact with the joint body 61 is formed on the 25 locking projections are released from the mounting hole 63, 
leading end side of each auxiliary arm 129. Consequently. and the first connector 121 is dropped from the mounting 
the semi-locking projections 127 of the elastic arms 125 arc hole 63. A feeling of clicking (feeling of moderation) is 
passed through the mounting bole 63 when the leading end produced when the semi-locking projections 127 arc 
side of the housing 123 of the first connector 121 is inserted released from the mounting bole 63, so thai the completely 
into the mounting hole 63, whereby the first connector 121 30 fitted condition of both connectors 121, 133 becomes con- 
is retained on the rear side of The mounting hole 63. When Unliable. When the second connector 133 Is inserted further 
the contact surmces 129a of the auxiliary arms 129 arc then, the primarily fixing pieces 143 of the second connector 
brought into contact with the front side of the joint body 61, 133 are passed through the mounting hole 63 and opened on 
the joint body 61 is clamped between the semi-locking the tear side of the mounting bole 63, whereby the second 
projections 127 and tbe auxiliary arms 129, whereby the first 35 connector 133 is fixed in the joint body 61 as the edge 
connector 121 is temporarily retained in the joint body 61. portion of the mounting hole 63 is clamped between the 
A projected linking lock 131 to be joined lo the second primarily fixing pieces 143 and the protrusion 137. 
connector, which will be more fully discussed hereinafter, is Consequently, the first connector 121 dropped from the 
provided on the inner leading end side of each clastic arm mounting hole 63 is fixed in the joint body 61 via the second 
125^ 40 connector 133 in the locked condition. 

A protrusion 137 serving as a primarily retaining mecha- In this method of fitting connectors, since the first con- 

nism is provided in the rear of the housing 135 of a second ncctor 121 is dropped from the joint body 61 simultaneously 

connector 133, and the external shape of the protrusion 137 when the first connector 121 and the second connector 133 

is set greater than the size of the mounting bole 63. A hood are fitted to each other, the fitted condition of both connec- 

portion 139 for accommodating the leading end of the first 4S tors 121, 133 is readily confirmabJe from the feeling of 

connector 121 is formed in the leading end of the housing clicking produced then. In addition, the elastic arms 125 

135. Linking projections 141 engaging with the projected expand so as to press the semi-locking projections 127 

linking locks 131 of the first connector 121 arc each pro- against the mounting hole 63 when the second connector 

vided on the upper and lower surfaces of the leading end of 133 is inserted, whereby the first connector 121 is tempo- 

the hood portion 139. Primarily fixing pieces 143 serving as 50 rarity and solidly fixed to ensure that the first connector 121 

a primarily retaimng mechanism are each provided on the is prevented from being released before the first connector 

upper and lower surfaces and left and right side surfaces of 121 is fitted in. 

the hood portion 139 in such a manner that the base end of In this connector, moreover, since the semi-locking pro- 
each primarily fixing piece 143 is made integral with the jections 127 are removed from the mounting bole 63 by 
housing 135 and that its leading end is opened toward the 55 providing the semi-locking projections 127 for the clastic 
rear side of the housing 135. The primarily fixing pieces 143 arms 125 and subjecting the elastic arms 125 lo elastic 
normally maintain a V-shaped open condition and when they deformation by the inserting force, of the second connector 
are pressed from the vertical direction, they are closed in 133, a feeling of clicking can be produced when the first 
parallel to the outer surface of the housing 135. connector 121 and the second connector 133 are fitted to 

A method of fitting connectors according to this embodi- 60 each other, 

mem of tbc present invention will subsequently be Fourth Embodiment 

described. A description will subsequently be given of a fourth 

When the leading end side of the bousing 135 of the first embodiment of the present invention with reference to 

connector 121 is inserted into the mounting hole 63 as FIGS. 8, 9 and 10. FIG. 8 is an exploded perspective view 

shown in WO. 7, the semi-locking projections 127 of the 65 of a fourth embodiment Of the present invention; FIG. 9, a 

elastic arms 125 are retained on the rear side of the mounting sectional view of the second connector; and FIGS. 10A, 

hole 63, and the contact surfaces 129* of the auxiliary arms 10B, IOC and 10D are diagrams fllustrating a procedure for 
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fitting connectors to each other according to the fourth hole 63. A feeling of clicking (feeling of moderation) is 
embodiment of the present invention- produced when the semi-locking projections 127 are 

The description of the first connector 121 will be omitted released from the mounting bole 63, so that the completely 
as the same first connector according to the third embodi- fitted condition of both connectors 121, 151 becomes oon- 
ment of the present invention is employed according to this 5 firmable. When the second connector 151 is inserted further 
embodiment of the present invention. then, the lip portion 159a of the grommet 155 of the second 

In a housing 153 of a second connector 151 is a rubber connector 151 is forced into the mounting hole 63, and the 
stopper 154 for sealing up the gap between electric the wire edge portion of the mounting hole 63 is fitted into the 
and the inner housing wall in a waterproof fashion. A peripheral groove 157 of the gromrnet 155, whereby the 
grommet 155 serving as a primarily retaining mechanism is 10 second connector 151 is fixed via the grommet 155 in the 
fitted to the outer periphery of the housing 153 of the second joint body 61. Consequently, tbe first connector 121 dropped 
connector 151, and a peripheral groove 157 is formed in tbe from the mounting hole 63 is fixed in the joint body 61 via 
outer periphery of the grommet 155. The whole periphery of the second connector 133 in the locked condition, 
the edge portion of mounting hole 63 is fitted into the In this method of fitting connectors, since tbe first con- 
peripheral groove 157. Lip portions 159*, 159* for clamping 15 ncctor 121 is dropped from the joint body 61 simultaneously 
the peripheral groove 157 therebetween are such that me when the first connector 121 and the second connector 151 
external shape of the lip portion 159a on the leading end side are fined to each other, the fitted condition of both connec- 
of the housing 153 is set smaller than that of lb* lip portion tors 121, 133 is readily containable Cram the feeling of 
lS9b on the rear end side thereof. In other words, the clicking produced then. In addition, the elastic arms 125 
grommet 155 is arranged so that the peripheral groove 157 to expand so as to press me semi-locking projections 127 
can be fitted into the edge portion of the mounting hole 63 against the mounting bole 63 when the second connector 
by press-fitting the Up portion 159a on the leading end side 151 is inserted, whereby the first connector 121 is tempo- 
into the mounting hole 63. Moreover, a flange portion 159 rarity and solidly fixed to ensure that the first connector 121 
having an external shape greater lhan the mounting hole 63 is prevented from being released before the Ursl connector 
is provided on the rear surface of the Up portion 159J>oo the 25 121 is fitted in. Moreover, a series of operations in the 
rear end side and used to prevent the lip portion 159J> on the direction in which the second connector 151 is inserted 
rear end side from slipping off the mounting hole 63. The results in fixing the second connector 151 in the joint body 
hood portion 139 for accommodating the leading end of the 61 in the waterproof fashion, so that tbe fitting work and 
first connector 121 is formed at the leading end of the waterproof treatment are extremely facilitated, 
housing 153. The hnking projections 141 for engaging with 30 In this connector, moreover, since the gap between the 
the linking lock 131 of the first connector 121 are each mounting hole 63 and the connector is sealed up in the 
provided on the upper and lower surfaces of the leading end waterproof fashion by the rubber stoppers 154 provided for 
of the bood portion 139. the second connector 151 and the grommet 155 without 

A method of fitting connectors according to this cmbodi- using the waterproof member for the first connector 121, 
rncnl of the present invention will subsequently be 35 waterproof sealing is made possible with a smaller number 
described. of 

When the leading end side of the bousing 135 of the first Fifth Embodiment 
connector 121 is inserted into the mounting hole 63 as A description will subsequently given of a fifth ernbodi- 
shown in FIG- 10, the semi-locking projections 127 of the raent of the present invention with reference to FIGS. 11 and 
elastic arms 125 arc retained on the rear side of the mounting 40 12. FIG. U is an exploded perspective view of a fifth 
hole 63, and the contact surfaces 129tf of the auxiliary arms embodiment of the present invention; and FIG. 12, a sec- 
129 are brought into contact with the front side of the tional view of tbe connector in a temporarily retained 
mounting hole 63, whereby the first connector 121 is tern- condition. 

porarily retained in the joint body 61. The same other-side connector 151 as described in tbe 

Subsequently, the elastic arms 125 run onto the linking 45 fourth embodiment of the present invention is also employed 
projections 141 of the second connector 151 when the according to this embodiment thereof, whereupon the 
second connector 151 is inserted from a side opposite to the description of basic operations similar to those in the fourth 
side from which the first connector 121 has been inserted embodiment thereof will be omitted as occasion demands, 
and the elastic arms 125 are forced to expand. Consequently, As shown in FIG, 11- a temporarily retaining mechanism 
the semi-locking projections 127 of the first connector 121 so comprises elastic arms 225 projecting from the outer surface 
are pressed against the inner periphery of the mounting hole of a first connector 221, and a pair of semi-locking projee- 
63 to ensure that the first connector 121 is solidly fixed in the turns 227, 228 which arc formed on the outer surface of each 
mounting hole 63 further. clastic arm 225 and capable of engaging with both front and 

When the second connector 151 Is inserted further in that rear edge sides of the mounting hole 63. 
state, the leading end of the first connector 121 is accorn- 55 Consequently, the temporarily retained condition is such 
modaled in tbe hood portion 139 of tbe second connector that, as shown in FIG. 12, the joint body 61 is securely 
151, and tbe fit ting operation is completed. The projected clamped in between the semi-locking projections 227, 228. 
linking bcks 131 of the elastic arms 125 run over the linking A groove corresponding to the edge portion of the mount- 
projections 141 simultaneously when the filling operation is ing bole 63 is formed by the semi-locking projections 227, 
completed and the projected linldng locks 131 engage with go 228 according to this cmrx>diment of the present invention, 
the linldng projections 141, so that the fitted condition of the This groove is made long enough to ensure that the first 
first connector 121 and the second connector 151 is locked. connector 221 is retained in the direction in which it is 

When the second connector 151 is press-fitted further in rotated, 
the direction in which it is inserted simultaneously with the Further, tbe elastic arms 225 are provided on the whole 
deformation of the elastic arms 125 inward, the semi- 65 outer surface of the first connector 221 opposite to the ed^j 
locking projections 127 arc released from the mounting hole portion of the mounting hole 63 according to this embodi- 
63, and the first connector 121 is dropped from the mounting mcnt of the present invention. 
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Since the temporarily retaining mechanism comprises the When ibe second connector 251 is press-fitted further m 

elastic arms 225 project^ from the outer surface of the first the direction in which it is inserted simultaneously with the 

connector 221, the pair of semi-locking projections 227, 228 deformation of the clastic arms 125 inward, the semi- 

which arc formed on the outer surface of each elastic arm locking projections 127 are released from the mounting hole 

225 and capable of the foot and rear edge sides of the 5 63, and the first connector 121 is dropped from the mounting 

mounting bole 63, the temporarily retained condition is hole 63. A feeling of clicking (feeling of moderation) is 

extremely firmly locked- produced when the semi-locking projections 127 are 

The first connector 225 is so structured that the elastic released from the mounting hole 63, so that the completely 
arms 225 are provided on the whole outer surface facing the £ ttc ^ condition of both connectors 121, 151 becomes con- 
edge portion of the mounting hole 63 to ensure that the JQ v/heu the second connector 251 is inserted further 
temporarily retained condition is firmly locked and that mc ^ ue elastic retaining pieces of the second connector 251 
centering is achieved. are bent inward and the retaining projections 254a run over 
Sixth Embodiment the mounting bole 63. Consequently, the engaging portion 

Adescripiion will subsequently given of a sixth ^embodi- * me ™mm Ct 255 is forced into the 

rncntof me present^ „ £ lc f^so that the second connector 251 is fixed 

c £b^ * the joint body 61 via the grommet 255 and the elastic 

^T^Sr^ 1 ^^^ "SnfJrst connector 221 dropped from the 
''rSt^^cSS^ 121 as described in the fourth mounting hole 63 becomes fixed in the joint body 61 via the 
embodiment of the present invention is also employed 20 second connector thus fitted in and locked, 
according to this embodiment thereof, whereupon the In this corrector, moreover, since the gap between the 
description of basic operations similar to those in the fourth mounting hole 63 and the connector js sealed up in the 
embodiment thereof will be omitted as occasion demands. waterproof fashion by the grommet 155 without using the 
The primarily retaining mechanism according to ibis waterproof member for Lbe first connecter 121, waterproof 
crnrKKfiment of the present invention comprises a pair of 25 sealing is made possible with a smaller number of parts. In 
elastic retaining pieces 254 formed on the outer periphery this case, rubber stoppers 270 are mounted in the second 
253 of the body of a second connector 251, the tips of the connector 251 and used for waterproof sealing the gap 
clastic retaining pieces extending in the rear direction of the between the electric wire and lbe inner housing walL 
second connector, the elastic retaining pieces being The grommet 255 and the rubber stoppers 270 djsposcd 
cquippeo with retaining projections 2$*a capable of engag- 50 around the electric wire may be integrally molded. An 
ink wuh one side of the edge portion of the mounting bole integrally molded structure tike this distributes to decreasing 
63 and the grommet 255 which is fitted to the back end of the number of parts and increasing mc waterproof function, 
the' outer periphery of the body thereof and c^ouipped with an The arrangement of the grommet 255 may be altered as 
cnciiaine portion 255* capable of engaging with the other shown in FIG- 15. 

sid7 of the edge portion of the mounting hole 63, the 35 The arrangement shown in FIG- 15 features the locking 
retaining projections 254a and the engaging portion 255n structure in which the second connector 251 and the grom- 
beine used for clamping the edge portion of the mounting met 255 are kept hardly separable. In other words, a collar- 

lifce retaining projection 256 extending in the diametrical 

A method of fitting connectors accorcling to this embodi- direction of the second connector 251 is provided at the 
ment o£ the present invention will subsequently be 40 leading end of the connector, whereas a retaining recessed 
described. portion 261 is provided for the grommet 255, whereby the 

When the leading end side of the housing of the first retaining projection 256 and the rotaimng recessed portion 
connector 121 is inserted into the mounting hole 63 as 261 are filled to each other. 

shown in FIGS. 14 and 13, the semi-locking projections 127 As the second connector 251 is thus firmly fixed 10 the 
of the clastic arms 125 arc retained on the rear side of the 45 grommet 255, it is passible to not only improve the adhesion 
mounting hole 63 and the contact surfaces 129a of the of the connector 251 to the grommet 255 but set stronger the 
auxiliary arms 129 are brought into contact with the front pressure applied by the grommet 255 to bringing the engag- 
side of the mounting hole 63, whereby the first connector ing portion 25Sa into contact with the joint body 61. 
12 1 is ternporarilv retained in the ioint body 61. CbnsequenUy, the fixed structure of the grommet like this 

Subsequently, the elastic arms i25 run onto the linking sn results in making feasible the provision of an excellent solid 
projections 241 of the second connector 251 when the waterproof structure. 

second connector 251 is inserted from a side opposite to the As the grommet 255 is firmly fixed in structure as 
side from which the first connector 121 has been inserted described above, moreover, it is also possible to avoid the 
and the elastic arms 125 are forced to expand. Consequently, dmrming of the grommet 255 or lowering of the waterproof 
the semi-locking projections 127 of the first connector 121 55 function thereof even though unexpected force acts on the 
are pressed against the inner periphery of the mounting hole electric wire by providing a relatively long bellows portion 
63 to ensure that the first connector 121 is solidly fixed in the 260 as shown in FIG. 15. 
morating bole 63 further. Seventh Embodiment 

When the second connector 251 is inserted fiirtber in thai A description will subsequently given of a seventh 
state the leading end of the first connector 121 is accom- tfo embodiment of the present invention with reference to. 
modatcd in the hood portion 239 of the second connector FIGS. 16 and 17. FIG. 16 is an exploded perspective view 
251 and the fitting operaliOD is completed. The projected of a seventh embodiment of the present invention; FIGS- 
h'dring locks 131 of the clastic arms 125 run over the linking 17A, 17B and 17C, schematic diagrams illustrating a pro 
projecoons 141 simultaneously when the fitting operation is cedure for fitting connectors to each other according to the 
completed and the projected linking locks 131 engage with «5 seventh embodiment of the present invention. Incidentally, 
the linking projections 241, so that the fiticdcoocJition of the FIG. 17 is a partial sectional view of the second connector 
first connector 121 and the second connector 251 is locked. with a joint body. 
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The basically same Arrangement as described id the fourth hood of the second connector 351 as in the fourth embodi- 

embodiment of the present invention is also employed meat of tbe present invention and both connectors are 

according to the seventh embodiment thereof shown in FIG. completely fitted to each other and locked in this state. 

8, whereupon the description of basic operations similar to Press-fitting the second connector 351 further in the 

those in the fourth embodiment thereof will be omitted as $ direction in which the connector is inserted causes the 

occasion demands. semi-locking projections 327 to be released from the mount- 

A connector according to t his embodiment of the present ing hob 63 and mokes the first connector 321 drop from the 

invention features a temporarily retaining mechanism which mounting hole 63. Consequently, the engaging portions 

is equipped with flexible elastic arms 325 projecting from 3S5a (Hp portions) of a grommet is forced into the mounting 

the outer surface of a first connector 321, and a semi-locking 10 hole 63, and the second connector 351 is fixed in the joint 

projection 327 which is formed on the outer surface of each body 61. 

elastic arm 325 and retained in the mounting hole 63. As set forth above in detail, in the method of fitting 

Further, each elastic arm 325 is equipped with a wing 328 connectors according to the present invention, the first 

which is coupled to the side of the elastic arm 325 and has connector drops from the joint body simultaneously when 

an inducing tilted surface 328a extending toward the leading i$ the first connector and the second connector are fitted to each 

end of the elastic arm further than the leading end of the other and the fitted condition of both connectors can readily 

clastic arm. be confirmed. 

On the otber hand, four wing-accommodating portions Moreover, the feeling of clicking produced then makes it 
338 for accommodating the wings 328 by bending them surer to confirm the fitted condition of both connectors. En 
respectively arc provided for a second connector 351. 20 addition, the first connector can surely he prevented from 
A method of fitting connectors according to the seventh being separated before the first connector is fitted in by 
embodiment of the present invention will subsequently be expanding the clastic arms and pressing the scmi-locJdng 
described. projections into the mounting bole when the second con- 
When the leading end side of the housing of the first neclor is inserted, 
connector 321 is inserted into the mounting hole 63 as 25 When the grommet is mounted on the outer periphery of 
shown in FIGS- 16 and 17, the semi-locking projections 327 the second connector, further, a scries of operations in the 
of the clastic arms 325 and the upper ends of the wings 328, direction in which the second connector is inserted results in 
which will be described in detail, are retained on the rear fixing the second connector in the joint body via the grom- 
side of the mounting bole 63, and the contact surfaces 329a met in a waterproof fashion, so that the fitting work and 
of auxiliary arms 329 are brought into contact with the Ironl 30 waterproof treatment are facilitated to a greater extent, 
side of the mounting hole 63, whereby the first connector \n the connector according to the present invention, the 
321 is temporarily retained in the joint body 61 (the state first connector is temporarily retained by the temporarily 
shown in FIG- 17 A). retaining mechanism which is made ^leasable by the insert- 
As FIG. 17 is taken from the direction in which the elastic ihg force of the second connector, whereas the second 
arms 325 and the wings 328 are shown, it does not show the 35 connector is provided with the primarily retaining 
state in which the contact surfaces 329a axe kept in contact mechanism, whereby after the second connector is com- 
wilh the joint body 61. plelely filled into the first connector in the temporarily 
Subsequently, the elastic arms 325 run onto the linking retained condition, the second connector is the temporarily 
projections 341 of the second connector 351 when the retained condition of the first connector can be primarily 
second connector 351 is inserted from a side opposite to the 40 retained in the joint body by releasing the first connector 
side from which the first connector 321 has been inserted from being temporarily retained. 

and the elastic arms 325 arc forced to expand slightly. Then the first connector is provided with the engaging 
When the fitting of the first connector 321 and the second hole and the second connector is provided with the conneo 
conncctor 351 is started according to this embodiment of the tor fixing hole and further the connector fixing arms en gag- 
present invention, moreover, the tilted surfaces 328a of the 45 ing with both holes are provided for the mounting hole; thus, 
wings 328 are brought into contact with the inner wall of the the first connector in the temporarily retained condition is 
wirjg-accommodaling portions 338 of the second connector held by the joint body; the first connector is dropped in the 
351 (the state shown in FIG. 17B), When the wings 328 are fitted condition; further, the second connector is fixed in the 
forced in further, they are press-fitted into the respective joint body. 

wirig-accornmodating portions 338 while being bent and sn Further, the temporarily retained strength is increased 
accommodated in the wing-accommodating portions 338. when both connectors are fitted to each other by providing 
The wings 328 cause the second connector 351 to demon- a structure in which the temporarily fixing pieces are pro- 
strate its guide function during the inserting operation, thus vided for the first connector and the temporarily fixing 
resulting in avoiding the diagonal insertion to ensure that pieces expanded in an inverted V shape is retained in the 
both members are fitted to each other for the retaining 55 joint body. 

purpose. Further, the semi-locking projections are provided for the 
Tbe temporarily retained and locked condition is released elastic arms and removed from the mounting hole by sub- 
when the wings 328 are bent. Since the elastic arms 325 can jeeting (he clastic arms up elastic deformation by the insert* 
be benl inward (in the direction in which the edge portion of ing force of the second connector, so that a feeling of 
the mounting hole 63 is separated) in a manner interlocking 60 clicking is produced when the first connector and the second 
with the bending of the wings 328, it is also possible to move connector are fitted to each other. 

the semi-locking projections 327 of the elastic arms 325 of Further, the grommet provided on the outer periphery of 

the first connector 321 slightly from the temporarily retained the body of the second connector is used as the primarily 

state to the releasing direction with respect to the mounting retaining mechanism for fixing the second connector in the 

hole 63. 65 joint body so as to seal up the gap between the mounting 

When the second connector 351 is inserted further, the bole and tbe connector in a waterproof fashion without using 

leading end of the first connector is accommodated in the a waterproof member for the first connector and consc- 
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qucntly tbc watcrproofhcss is achievable with a smaller 
□umber of parts. 

In me connector according to the present invention, when 
the temporarily retaining mechanism comprises the clastic 
aims protruding from the outer surface of the first connector, s 
and the pair of semi-locking projections capable of respec- 
tively engaging with the front and rear edge sides of the 
mounting bole formed in the outer surfaces of the elastic 
arms, it is ensured that the temporarily retained condition is 
firmly locked and when it is provided with the elastic arms 10 
on the whole outer surfecc fiicing the edge portion of the 
mounting bale, the temporarily retained condition is firmly 
locked and centering is surely attainable. 

In the connector according to the present invention, the 
primarily retaining mechanism comprises at least tbc pair of xs 
elastic retaining pieces formed on the outer periphery of the 
body of the second connector, the dps of the elastic retaining 
pieces extending in the rear direction of tbe second 
connector, the elastic retaining pieces being equipped with 
the retaining projections capable of engaging with one side 20 
of the edge portion of the mounting bole, and the gramme! 
whkh is fitted to the rear end of the outer periphery of tbe 
body thereof and equipped with the engaging portion 
capable of engaging with the other side of (he edge portion 
of the mounting hole, tbc retaining projections and tbe 25 
engaging portion being used for clamping the edge portion 
of the mounting hole, whereby the gap between the mount- 
ing hole and the connector is sealed up in the waterproof 
fashion without using the waterproof member for the first 
connector and moreover the primarily retaining mechanism 30 
becomes easily rc leasable without bending the elastic retain- 
ing pieces. 

In the connector according to the present invention, the 
temporarily retaining mechanism comprises the flexible 
elastic arms protruding from the outer surface of the first 35 
connector, and a wing which is coupled to the side surface 
of each elastic arm, extended to make the fitsi connector 
retainable in the mounting hole and has an inducing tilted 
surface extending toward the leading end of each elastic arm 
further than the leading end of the elastic arm. In this case, 40 
the second connector is equipped with a wing accommodat- 
ing portion for accommodating the wing by bending each 
wing and with this arrangement, since each wing demon- 
strates the function of guiding the operation of inserting the 
second connector when the second connector is inserted, the 45 
insertion of tbe second connector in an inclined direction is 
preventable to ensure that both members are fitted and 
retained to each other. Therefore, the connector fitting oper- 
ability is improved and any fitting miss becomes avoidable. 

What is claimed is: so 

L A connector, comprising: 

a first connector; 

a joint body including a mounting hole into which the first 
connector is insertable; 

55 

a temporarily retaining mechanism with which the first 
connector is temporarily retained in the mounting hole 
when the first connector is inserted into the mounting 
hole; 

a second connector finable into the first connector, and go 
adaptable to release the first connector from being 
temporarily retained in tbe mounting hole by an insert- 
ing force deriving from fitting of the first and second 
connectors when the second connector is fitted into the 
first connector; and 65 

a primarily retaining mechanism with which the second 
connector is primarily retained in the mounting hole. 



2. Tbe connector of claim % m wherein, 

tbe temporarily retaining mechanism comprises: 
a connector fixing arm projecting toward a center of the 
mounting hole, the connector fixing arm being 
formed in an edge portion of the mounting hole; and 
an engaging hole formed in the first connector, the 
engaging hole being rclca&ably engaged with the 
connector fixing arm; 
the primarily retaining mechanism comprises: 

a connector fixing hole formed in the second connector, 
the connector fixing hole being engaged with the 
connector fixing arm, 

3. The connector of claim 1, wherein, 

the temporarily retaining mechanism comprises: 

a first protrusion protruding from an outer surface of 

the first connector; and 
a temporarily fixing piece provided on the outer surface 
of the first connector, the temporarily fixing piece 
having 0 flexibility and clamping an edge portion of 
tbe mounting hole in cooperation with the first 
protrusion; 

the primarily retaining mechanism comprises: 
a second protrusion protruding from an outer surface of 

the second connector, and 
a primarily fixing piece provided on tbc outer surface of 
the second connector, the primarily fixing piece 
having a flexibility and clamping the edge portion of 
the mounting hole in cooperation with the second 
protrusion. 

4. The connector of claim 1, wherein, 

the primarily retaining mechanism comprises: 

at least a pair of elastic retaining pieces formed on an 
outer periphery of a body of the second connector, 
rips of the elastic retaining pieces extending in a rear 
direction of the second connector, the clastic retain- 
ing pieces being equipped with retaining projections 
capable of engaging with one side of an edge portion 
of the mounting hole; and 
a grommet fitted to a back end of the outer periphery of 
the body 7 the grommet being equipped with an engag- 
ing portion capable of engaging with the other side of 
the edge portion of the mounting hole, wherein 
the retaining projections and the engaging portion clamp 
the edge portion of the mounting bole. 

5. The connector of claim 1, wherein, 

the temporarily retaining mechanism comprises: 
elastic arms protruding from an outer surface of the first 

connector, and having a nexibiiiiy; and 
wings coupled to side surfaces of the elastic arms, the 
wings being extended to make the first connector 
retainable in the mounting hole, and the wings hav- 
ing inducing tilted surfaces which extend toward 
positions further than leading ends of the elastic 
arms, 

the second connector includes a wing accommodating 
portion into which the wings are insertable while being 
bent, wherein 

the wings arc inserted into the wing accommodating 
portion while being bent befbre the first connector and 
the second connector are completely fitted to each 
other. 

6. The connector of claim 1, wherein, 

tbe temporarily retaining mechanism comprises: 

ah elastic arm protruding from an outer surface of the 
first connector; 
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a semi-locking projection formed on an outer surface of 
the elastic arm; and 

an auxiliary arm protruding from the outer surface of 
the first connector, the auxiliary arm having flexibil- 
ity and clamping an edge portion of the mounting s 
hole in cooperation with the semi-locking projection; 
the primarily retaining mechanism comprises: 

a protrusion protruding from an outer surface of the 
second connector; and 

a primarily fixing piece provided on the outer surface of *° 
the second connector, the primarily fixing piece 
having a flexibility and clarnpiog the edge portion of 
the mounting hole in cooperation with the protru- 
sion. 

7. The connector of claim <S„ wherein the primarily retain- is 
ing mechanism includes a grommet fitted oq an outer 
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periphery of the second connector, the grommet having a 
peripheral groove formed in an outer periphery thereof, the 
peripheral groove engaged with the mounting hole. 

S. The connector of claim 1, wherein the temporarily 
retaining mechanism comprises: 
elastic arms protruding from an outer surface of the first 

connector, and 
a pair of semi-locking projections capable of respectively 
engaging with front and rear edge sides of the mounting 
hole, the semi-locking projections being respectively 
formed in outer surfaces of the elastic arms. 
9. The connector of claim 8, wherein the elastic arms are 
provided on the respective outer surfaces of the first con- 
nector facing edge portions of the mounting hole. 

* • « * » 



